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Scheme S1. Schematic illustration of the crosslinking reactions and the different heat flows 
during UV curing in inert atmosphere at 0 °C. 
 
 
 
 
Figure S1. FTIR spectra of the sol before UV irradiation (preXL) and the resulting gel 
(postXL). 
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Figure S2. Optical microscopy images of the H-coating before (left) and after (right) 100 
bending cycles. No cracks developed during the bending test. 
 
 
 
 
Table S1. Theoretical composition of the hybrid sol-gel (calculations were performed 
assuming 100% conversion of the precursors). 
 MS-resin 
[wt.%] 
SiO2 from 
MS-resin 
[wt.%] 
SiO2 from 
TEOS 
[wt.%] 
Gel 40.0 1.4 58.6 
 
 
 
Figure S3. Sessile drop of water on (left) bare PET and (right) PET with H-coating. 
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Figures of Merit (FoM) 
Photoluminescence quantum yield (PLQY) is a measure of the efficiency of the absorption 
and emission processes performed by the dye. Ideally, PLQY should be 100% and it is given 
by: 
𝑃𝐿𝑄𝑌 =  
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑚𝑖𝑡𝑡𝑒𝑑 𝑝ℎ𝑜𝑡𝑜𝑛𝑠
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑏𝑠𝑜𝑟𝑏𝑒𝑑 𝑝ℎ𝑜𝑡𝑜𝑛𝑠
 (1) 
Absorption spectral matching (ASM) is a measure of the match between the absorption of the 
dye and the spectrum of the photons that are not absorbed by the OPV device, therefore its 
ideal value is 100%. ASM is given by: 
𝐴𝑆𝑀 =  
∫ 𝐴𝑏𝑠(𝜆)𝐴𝑀1.5𝐺(𝜆)[1 − 𝐸𝑄𝐸(𝜆)]𝑑𝜆
∫ 𝐴𝑀1.5𝐺(𝜆)[1 − 𝐸𝑄𝐸(𝜆)]𝑑𝜆
 (2) 
Emission spectral matching (ESM) is a measure of the match between the emission of the dye 
and the spectral response of the OPV device. Its ideal value is 100%. ESM is given by: 
𝐸𝑆𝑀 =  
∫ 𝐸𝑚(𝜆)𝐸𝑄𝐸(𝜆)𝑑𝜆
∫ 𝐸𝑚(𝜆)𝑑𝜆
 (3) 
Radiative overlap (RO) is a measure of the overlap between the absorption and emission 
spectra of the dye. In the case of PLQY lower than unity, RO constitutes a photon loss 
mechanism. Therefore, its ideal value is 0%. RO is given by: 
𝑅𝑂 =  
∫ 𝐴𝑏𝑠(𝜆)𝐸𝑚(𝜆)𝑑𝜆
∫ 𝐸𝑚(𝜆)𝑑𝜆
 (4) 
Parasitic absorption (PA) is a measure of the overlap between the absorption spectrum of the 
dye and the spectrum of the photons that are efficiently absorbed by the OPV device. Its ideal 
value is 0%. PA is given by: 
𝑃𝐴 =  
∫ 𝐴𝑏𝑠(𝜆)𝐴𝑀1.5𝐺(𝜆)𝐸𝑄𝐸(𝜆)𝑑𝜆
∫ 𝐴𝑀1.5𝐺(𝜆)𝐸𝑄𝐸(𝜆)𝑑𝜆
 
 
(5) 
Table S2. Calculated values of the five FoM for PB. 
 ASM ESM PA RO PLQY 
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[%] [%] [%] [%] [%] 
PB 47.0 84.2 3.8 4.9 92 
 
 
Figure S4.  Jsc variation (left) and  PCE variation (right) as a function of the PB-dye 
concentration for LDS-coated flexible OPV devices. 
 
 
 
 
 
Figure S5. Normalized power conversion efficiency plot over light exposure time for LDS-
coated devices and encapsulated devices in inverted configuration.  
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Figure S6. Normalized (a) Voc, (b) Jsc, (c) FF and (d) power conversion efficiency plots over 
light exposure time for uncoated reference devices, LDS-coated devices, and encapsulated 
devices in standard configuration. 
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Figure S7. FTIR spectra prior to and after weathering of (a) the fully polymeric coating 
proposed in a previous work on dye-sensitized solar cells
[S1]
 and (b) the organic/inorganic sol-
gel hybrid material presented in this work. Insets show a zoomed image of the carbonyl 
stretching region, where signals associated to photo-oxidized species (arrows) are found to 
appear over weathering time in the fully polymeric coating. Conversely, the hybrid 
organic/inorganic sol-gel coating presented in this work shows remarkable stability. 
 
 
As shown in Figure S7, significant modifications are observed upon weathering in the FTIR 
spectrum of a previously published fully polymeric LDS coating material used on dye-
sensitized solar cells
[S1]
 (circles in Figure S7a), clearly indicating extensive photodegradation 
of the material. As opposed to this, no evident changes are found in the FITR spectrum of the 
newly proposed hybrid sol-gel system. Therefore, while under relatively mild weathering 
conditions (such as those considered in previous publication)
[S1]
 a fully polymeric coating can 
show acceptable stability, a more aggressive but more technologically relevant weathering 
test such as that performed in the present work evidences its weaknesses (low Tg, high chain 
mobility, relatively limited photostability). Accordingly, the need for a more performing, 
more durable coating system such as that presented in this work is evident. 
 
 
